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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a system for compensating 
a polarized wave mode that can surely and with high accuracy 
prevent deterioration in the signal quality due to polarized mode 
dispersion. 

SOLUTION: The system is provided with a polarized wave controller 
1 that applies polarized plane control to a received optical signal, a 
polarized wave separator 2 that splits the optical signal into two 
orthogonally polarized wave components, a variable optical delay 
d vice 5 that compensates a delay time difference between the two 
orthogonally polarized wave components, a polarized wave 
multiplexer 6 that applies polarized wave multiplexing to optical 
signals of a 1st optical path 3 and a 2nd optical path 4, an optical 
signal monitor 7a, that detects the optical signal with one 
orthogonally polarized wave component, an optical signal monitor 7b, 
that detects the optical signal resulting from the polarized wave 
synthesis, a polarized wave controller control circuit 8 that controls 
the polarized wave controller 1, on the basis of the optical signal 
detected by the optical signal monitor 7a, and a variable optical 
delay unit control circuit 9 that controls the variable optical delay 
device 5, on the basis of the optical signal detected by the optical 
signal monitor 7b. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Pat nt number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent Office 




http://www1 .ipdl.jpo.gojp/PA1 /result/detail/main/wAAAal 2000DA41 401 6548P1 .htm 03/01/1 5 



(19) H *B«rfftt (JP) 



0) 

(>a4MW»»^« (A) 



120 02-16 548 

(P2002-16548A) 



(5D int. ci. 7 mm* 


F I 




"R" O A "R 10/09 


HO 4 B 


9/00 M 5K002 


in/10 








O L 


(tl 31) 


(21) tHfe'S-& 4^i^?nnn-iQ7i ^P9nnn-iQ7i 


fn 1 N LU BSE I 

(71; mmA 


000006013 






-M-- t.il ■ Ck. A J, | 






JfURf^tt H E^L WF*9 ~ T @ 2#3-§- 




(72)3SW# 






































100089118 










F^-A(# 


3§0 5K002 BA02 CA01 DA05 


(54) [«mco**m v&mwimmm 



(57) mm 

t-Sff&fMfPSffifPBK 8 £ , jfeft*^* 7 b *s«m 



MS 
B 

4a 

a 

8 



$511 
*1H 





n 








sin 












i? 



fa 



\3 



5> 



a 



'I 



(2) 

1 

§tj^j^2SJS^ ^ tr ,^ *m HiL.tr ftAf mt- t ^^M. 

^smmt^&L * urn-*- a m 2jasaaagi£i^ 
[fi*«2] ^.ti^ftit^tm^mmmum^n^m 20 

8MB 2 o®t$lW^ro 5 *OiSS«*^-C 

*> s jr 1 t mtimmmm^^ ^mt> £ n^mi 

fitrfE3tftifi#-®^ «fc o "CK <0 m £ JufcfiiriEJB 1 coftft* 

mum 2 o^m^t t ^mmmmm^^mm-r?> 
m 2 outmost t.- 

Striae * W y ^fc J: t*flWe#ft#*ftffl*« 4rB#^fl^]«l 

wess 3 <P3eft**ttj#e;istfta Lfc 1 1 t- mr 50 
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£ $ & icflr x. fc r t * «Mft i i~ 5 »# * 1 £ fc ft 2 «-ie 

[»** 4 ] A* £ nfc3tm-§-roiS&B*J^SrtT 5 fi 

ante 2 ooia^ffis*^«> 5 h<D-j3<DW.%.Mmi&ft<D 
itm*z®»i- z # &£s#a t , 

* s * 1 o^^t# fc atrBBiiitflt^a^ & s 
HiiXimmM 2 <r>it\^\-n L> 1 ocoitris^ 1 co^i 
»i«oi»#ti\ 

WfE3t^^ yf-Ji^dl^J^Hfc 1 ooMIE® 1 w^H# 

*5±V2o(ofiuia^2<o^«-§-^ffiL, ttais*^^ 
tvm^i-5^iam 1 -^3 ©*ij»#a^a*-f5* 

-c S c: b * t -t 5 If 1 ~ ^ <r> ^-f it** — ^* 

&ma-r 5^ 1 co«# ^^ttm#» t , 

wiEaE*#a c ± o x $ il It «*« b ^ o y ^ 

««-*:ttmi-s ^ o y ^ft ^-tta#a t , 

mie^ b y ^{t-§-ttm#aa5«a Lftm^-^^zma 



3 

ft*« i ~ 6 co^-fix^ — ?ictm<nmm*- h'ft&m 

T-'-f if ft #^ffl^-c[^^^2S-rs r ^ t -r sib* 
ii i ~ 7 coi — 3tcia«j<offi*^- h-frmmmm 

So 

[^BJ1^!#flB&f&W] 
[0 0 0 1] 

[0 0 0 2] 

S*t>tliWftt-5o rwja^^ffi^p S P (Prin 
ciple States of Polarization) bQ%-&* — fflsttz, fcW, 
<0(Ii£tK:/il (SOP : States Of Porarization) (4, ^ 
CO 2 orojE^{l»^«0|a^fc.-y:(c J; oTfSi!!i~ 5 r 

(^SiS^E— K^ife : PMD : Polarization Mode Disp 
ersion) SrttS. Z<Dfcbb, PMD^rKofc^ff -Sr 

[0003] mftsn-pMDbm<7)'£ik^mt<Di®£.fcm 
^•Srgtt-o^^fcJo, 2o(7?a:^e«if-§-{cigw^ji 

[0 0 0 4] m9it % PMDiCiStMMttPMD* 

zmjj Ltzitm-^i-i. in 9 (a) ic^-rx^icp-'mm 

ft £ s £ ^B#P B ^|Cfi/i otV^ t - - 

(b) iZTjki-xuzp-umt^-t s - eftit %t ii, 

*«^-5fci6(c<i, 11 9 (c) {Z7f.-t£ p-filig 
ff-f-i s -fli&M-f-ioP.SIicBSpp.l r- tJ ^iS,^B#F^ 

zitnumvim. (sop) i4, mm&^i^ti^x-ox 

[0 0 0 5] r^t', Ji^Lfcjl^H#p B ^^4-x.5t*?f5 
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<73PMDMig!gBlCO^-Cs$i^-f 5, H i ott> t$3)5(73 

mwi*-Fftm (pmd) *t«g«©«»*j8«:*-*-?' 

p •>^HlT-$?5, CLCOH 1 OfC^Lfcfift*- K5>t5c« 
-fligStt, fc£x.l£\ limitation of Optical Fi 

rst-Order PMD Compensation , H. Bulow, WE 1 — 
2, OFC99 (CfS«t$iX-Ci/^„ HOCtJ^t, ^ 

1 0 2tiot 2o^tt£-f 5ffiifo£#(-#llf£ft5o 
10 2oWffl^5><7>5* 3 C0-*Offi^^i4> '5I^*j1@ 

si o 5i,cx-ox±mL-tc^mmmm^<ommmm'^ 

iotlfeil:, 2o^j££i-5<S«/£#l4, 

1 0 6Sc£o-C-£-i££;ft5„ riKCiot, H9(C^L 
fciS.SgB#P«fl;t!£ * * 5 r t K. £ S P MD *HR 4 $ tltz 

[0 0 0 6] — 01 0{C7j%Lfc"5r^*i§3g.3ll 0 5 
^rffli/^tC, -Sji^BtP^ll^^x^r irfCfco-CPM 
DffiW&fto hntfhZo Hi 1(4, ^oft!ico{S26^ 
-K^i5:«^ga<D«^^^i-7'n^^ii-efes 0 r« 

Xltfc TAutoraatic polarization-mode Dispersion compe 
nsation in 40Gbit/s transmissionj , Hiroki <0oi h, 
WE5-2. OFC99(Cfea$iX'CV^5o ll 1 1 f-*5^ 
*C\ C<Offi&^-K^«t««^g(4, Mffi$iJ»|g2 0 1 

77^^224(1, ±#^PMD*toiSfflSf^{^i; 

L-rf^ffl-rs, Lfc^o-c, mi oiZTju-tz^ytmm 

mi 0 5z)5#x.5-^WS^H#fia^5rll^:Lfct,<7)t* 

30 [0 0 0 7] <gj£S:ff :7 T -f ;<2 2 4A!*f5PMDt 
*T[ps] it5i, «SI«2 0 1»^ao 
"C T [p s] *5it/-T [p s] (D^TlX^ilMa 
^Mt'tS, ^COfcJt). -2T-2T [p s] COPM 
DSr-T~T [ps] CtfiftSriiSX^Sii 
Ulll-Cli, ^^id, fifif($7r-/^2 2 4 

2 0 7i:j;ot^U (iftMW^JPIilSS 2 0 8t>^ 

5 . fai&mmm 2 o i *m®-t s iiciotPMD 

40 <t pf-LTl/^o 

[0 00 8] 

[^W^^Li^il-S^M] L^L^^^, 110 

m i o i *j ±05^rat3t»38» 105 <D%tfzmmi-z x 

froSi^ti (^fiSEftiJftiS l 0 l *s«tV^raE*j!JS» 
1 0 5W^*tf5WJ»*l6lSr«ai-5Cta«-?#.-f, A» 
* P M D tiGS * ft P w t a « -C § * ^ t ^ 5 PpIM * tb o 
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[0 00 9] — El 1 1 K*Lfc=&*£><SaHr— h'& 
«c*l«iSB-C-f4, ^I^jS^S&i 0 5K:<fc£jS*gft£@ 

-ft Wiffl i" 5 i k 1 ft £ v ^5 IBUi^ fo o 

It. 

[ooio] ZL<o&wtt±.micm%.x%£titzi><nx\ 

fcf? 5 r £ K#ifc*f SB£#6 £. £ 

[0011] 10 

[i«tlWtt5fc»«)#a] ±IEgWSr^-f5fc 

&mmi&ft<Ditm ^moyrsm 1 ^-mm^m 
k , msMj&mm^m* & mtt stutytm^-zmm-r z> 
m 2 <n>ytm Jtfem&m t > nnem 1 »*«#«m*aas 

l (Dfam^Wi k s StMEKS 2 *»ffl*»a«fliffl Lfc 

[0 0 12] £<733gWvlJ:*Ui, 5iSlLfc 2oCfl 

S*i,fcftff-S§-£<fe.£{c > *3x-e*i*l*sJ:V»2<D#J|l| 30 

[0013] o^ofcWKia^Sfll**- K^»»«8 
■14, A# $ *i*:3tfll-^<ofli*lil|lJ».4rfT 5 <S&ffiJffli# 

&k, mM»mm*mtz£zmiiLmmm*:i>b\iz.im 

£, flrEfift ( ' £ o T £ ft 2 o CD iffSjtfi 

*«i6^IBl«>i!j8iB*M«S:-1*flt U - ixfc 2 

ooOiE^{i&^^Srffl^1-5i!S««^i:, iuffi2o 

a3*flafcjfc»-*» * S Jf5 2 W3t«# & CDS— SSGDftff 

fcB£*ifc8«Ii£S5 l J:tKWia*2 (Ojtft**:^ 

9rm^W ] 0%i : 7LXitit>irZ>it*'< v?-k, fulfill l cDft 
fll#4rt £ l-Buffi{i-iS$iJ^#©Srfflffli-r5« 1 ^ffiJffli^ 
m k . flhe* 2 <D%m #Sr t £ lcfulfiiS3Stt«^I&£ftiu 

m-rzwi2<omffl^mk, wejt^^yf-*»e>w^*n. 

/c fulfils 1 CD^f JctFfulfili^ CDJtm -§-£tfctH U 
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[0 0 14] iroSSWKTi^tf, je*W s^Kio-CB* 

#|%(D^(c ± o tltro« l *i £ t*Jg 2 CDffl|flI#^*^ 
± L.X fflfflir 5 r k &X% 5, 
[0015] or^*WKi*»*»5fi»E*- 
■14, ±ieod^(c*j^-c> fitrte 2 oOfiSfift^O 

3 © jtflr#i*aj#a i , tutem 3 «>*«#*m^aastft 
zm3v>fflffl^mk. *ztb\zm*.itzkt:wmkir 

[00 16] rcD^P^SCi^lf, S3«Jt<ltifflfS 

a«*flr-9-**a l, jr 3 num^m-m 3 <o 

[0 0 17] o^^W^^Sfift^-K^ftHfltiS 
■14, A^i $ ixfc*fS-^©ffl«iiB*J»a:ff 5 ffi«SJ«^ 

wtt, mnmwimw^mz&zmimmmz-bkKffofc 
36flr*«r 2 o«ia[ftai«^^»c5Mit-rafii*^itt*a 

jWrfa««E»«#gl!K:±oT^I«$ixfc2o<DiISEfil 

<o-*<oia:SE««/s^-eifesiR 1 *t stfffiiSffi* 

ffl* $ ixfc fjffi 2 oro b * S 

JR 2 cD^f i <D=§— «5«)3t(t #*rBl <0 fflf*©a^a' 

^I#*5j;U : HfI^,m2cD^f^-(c:*i-L, l-ocDffifEjfllcD 
2o<DS5IE«2^m#i: L-C^#Hc§]!3^ 

tul2ffi**iJ«¥^?r*iJ«-t-SM 1 <Dfflffl^& k , -*cD 

m2<omm^mk, m%<Dmm$g2<nit®%-$:-bk\zffi 

IE3t^i' vT-frbmjJ&iitc loCDmiffiMl »3£«**5 

^^■rssMaiB 1 ~M 3 «5#j»^«K:ffi*i-5 jt« 

[0 0 18] icD«B^t'J:tll4, Jt^W yftiot* 
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(0019] r>g<r>3£9HzfrfrZ1B&*— K£tfcMHRtt 
■14, ±ffi<^^Wtc*3i/NT, iWEiBagWW^att. ^ 

[0 0 2 0] r»^B^(cin«. ^IffiSf^^flc^rffl 
[0 0 2 1] o^«©«MicA^5fij6*- K*M**HMi 

«f4, ±ie<o*mk:*3^-c, Htjfe^ i 3 
m*a*fci±awa*ff *»m*«H:, Art ztittyt® 

ttrtM^a^io 

atrial o y^ft-§*ai#a^ttaiL,fcflr#u"< 

[0 0 2 2] iW^P^lCjzmf, ^1-I3^«fi 

f-fflfi^-^/^ltttlL, ^By^fifttUJ?!*. iff 
ESEift*® 4 o T£Si£ ;K,fc«S«-J§-j5» 6 * n y ?m 

[0 0 2 3] o«f<0«w»cjS»a»S«ft*- K£fHlMtlfc 

[0 0 2 4] rro*Mfcj:*i,if N MfEfR l ~IR 3 oftff 
#»Mi*«*fcH:«nE*fll -)H*fctl#lM*. Art Sftfcft 

[0 0 2 5] ofrwJSWKlj&^SfiSi*- K£fttMtSE 
Bf4, ±EO«M*c:j3i/»-c, WE*l~3(S3<ofUJ»#a 

[0026] ^©f^fcijxii wtam i ~# 3 <omm 

[0 0 2 7] or<3*WK:avJ»3fl&*-K#*1t«S 

■wt, ±eo«wfcis^-c. srae-r-r ifflr»H:, soo 
[0028] ^<D%micxi\,t£, mi~~m3<Dfflffl^m 

rtOSuta^ -r •f i ft^-* . 5 0 0 JcHz£iT<©ft*-5ft# 
[0 0 2 9] 

[0030] mMnmni. iia, c«ig^«7?iisi(7? 
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•y?mX'h%„ Slld*5l/N-C, •e^SgtcioTPMD^r 
#?ofc)fcjf-5§-f4, {B&3?)»8ilKArt$il5. fiKfflffll 
Art$*lfc*«#<0«««tffi*#J»f-5 0 fift 
#ffitfW£rtf::ftif-§-f4, <B&#|iiSl2ic4o-c, a 

«#I4. M2^^4[cm^^tL2)o 

io [ o o 3 1 ] m i itm 3 KArt sttfc'jtw f — a 

* 7 a 6 fib rt 3 * fc fcfi&flPJ#& l £ 

MITTS. 

[0 0 3 2] -rt> K?2 3tK4K:ArtlFixfc*«*l4, 
T3E*«JS»5teArt$ix, ^raE%9jCS5H:, ^ncjt 

x., fi*£riii&6icttirt-t-5. 

[00 3 3] {Sft-g-fiJcSg 6 (4, Il«3 *5 iTJSJS 2 3t 
• 20 K4j4»&Art$^*3te«#*«*^LTtblrti-5. « 

-A^t^y^^U =*7b iC: i o T ^ - 

08914, 7 ba»&fcBrt3*T,fcflM*<t>i: 

[00 3 4] r^T\ lt»l l *i J: OTOexsniS 

5 11, -enmSiLfc^m^^Ta, 7bi-£5 

30 SLfcl^fiSfti (PSP) «-*0>*7BM:Sg**:5Ett 
-cv >ft</^ i n 5 o-c^iiE^n-S r t lefts. 

[0 0 3 5] fiKffifPlg 1 14, iBK^ffll^ 2 (c i o XHL 

ZZX, m*=^7alt mi*SS3(CBff^ 
wiH«#t!B<75jt{t*^Art$ix5J;5Ki, ^5^14^1 
3 £Art £ft53feff -^H&ris^NN.t: ft 5 J: 5 t-iB 

ftffltts i *#JWi-^t ft^*fi«#j|i«flMfliiai5 8 (e 
ujrt-rs.. 

[0 0 3 6] -rt, ■BTffi36«j!E«5fi, K 
40 #fM*flt3SBfc:Art ^rtfc*1f #^ofc pmd tmn 

14, S*^*/hift5fcft. *«^-^7b(4, <B« 

^■j««6j4»€>tart*nfc3t«#«)s*4:tttau, ^(om 
*4r^i-«**"Brs*aj§sftij«iiaK9^tartL, ^rx 

ft/J^ t ft 5 4 5 i t 4 o -C^jgftai®755# 

[0 0 3 7] ftfc\ CttiMff|§l{4, 
50 Srtt^-frfc'&fcfllftWIMgK: 4 o r Sim^ti 
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5, Sfc, fSa£Stf^l(4, ««***i*fle*JB^fcAI 

is t oMBft-s-^m e «, Aft f- a * y y y * t mtti 

if ic 4 o t jfc SSS £ SE4b £ * 5 SB £ ffl ^ S 4 5 *c L X 
1>4v\, io 
[0 0 3 8] ffl 2 4o 41/13 3 UT^f 

t4, ftfi-f-*— * 7a, 7 b ©pat^o- m^ir-f 

B'y?0t*3. H2H:»JV»T, *im=^7a, 7 
b(4, ^ny ^ttffl»*«rW£-f5BBfcJ:o-C3l£3 

3taoti^i*i:«^n5 ? ^ragfij#ti«ii i 4 
t t ic"5T^iitii-5o u-^^an 1 5 a f4, sim^m 

14, AM^^^»fflL, l^/i-ifflSlSb 
(^ffi^-rSo u^itBS 1 5 b icA^JtiSll^tt, 
u-<A-t£ffi3§= 1 5 a coSiJIflltcioTRlf^u-^^coA^m 

^dilil5a. I5bl4 fH-X—YfJ-fOtr—pm 

7 b KlAjTj £ *L5 ftff -§-;4 s N R Z m-^-ffc 5^IC(4, 30 

[0 0 3 9] H3(4, *(ft^7a, 7 b (75 

3teff-§-*-* 7 a, 7b(4, 02»C^Lfc3tft# 
5(slS§(c:4oTl£§i£;ft£o *1\ 

14, 7* h^-f*— Ki 3fc±o-C**ft*K:Xl**H 40 
5 0 ^raE5pJ#it«IS l 4 (4, A;fc£*ifctt£ttir§-S:*T3E 

mists. u-<A'«wi«i 5 af4. ^mn^mmmi a 

s„ ?w?mttimi 6(4, ?rx«ifMi«si 4 coffin 
m%-<n?v<y?&mmL., u"<A-&ajs 1 5 b tcm^-r 

■5. u-^ufiitiiSl 5 btt, ^.ny^ttffllii 6*»e»a 
^ffllgl 5 b^P>Wffi7JB*, l/^ttffil5a^?i 
X\ i#gl7tf)fflAl±, *ttMSfc!)©?P??«l 50 
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a, 7 b 14, H 2 K^Lfcftlf 7 a , 7 b i:P 
[0 0 4 0] **>\ ^^7a, 7 b (4, H2t 

* 3 iHftJK^ft* t * 5 4 ? K 7 4 - K'< y ^ f 

[0 0 4 1] rco|£j&W»ffil(-4*U4\ ftff-^-* 
7 a, 7 biisafi:LTjt«#S:«ifflL/c:ro»ffliBr»Sr 

US 9 W0**Jf|l* 1 & 4tF5r^ft®J£S5 

%fto^b&X% 5o 

[0 04 2] HJg<0^!i2. oft, C<753gBJ!0D3lj&<73 
HSlZCO^tRWtS. C<73*Jfe<75B«B2-CI4, %Jt 

t^tMSrfflv^HiLtV^. ^coft!l<7?*/&f4, Htfi 

«>?&i6 i «t pi tt»*> •? , m-mffc&fria-zm—nsirztt 

[0 0 4 3] 1114(4, iro«w<o|?jero?gl6 2-e*>«fi 

H4(cjoV^T, 3SJgS2 3(4, fciM2KHz«]ES 
fer-V 5:.^f-l 8(4, ^S^2 3fr 
bmX£tilZiE&&f t 'Cf15*£* 36ft #*=-^ 7 b*» 

^A^j^nfcft^-tsr^^^vi/b, iai»!tt*-r5. 5 

dr->-^i/$nfdf-§-(4, «+g^l 9(c4oT«tg^iXfc 
^, ®^jSjfi7 -f^2 Old A*^ix, fcWMMyj^ 

* 2 03i»e>ffl***t*»S!Ht#M:. S^tl8tA^$ 
ixSEKft^-f 1f«-§-i:3te«#*=^ 7 b^bA^^tV 

i **IEffiA»jS»la*»K: 4 o xmt£ t^ii 
IC*5. 3J0IHS-2 1 1±, ®*»ja-7-f^2 0d^ffl* 

$ Hfcass«-§- i «jws 2 3 a*e> $ n s jekst w 

^f#t*iD*b v iP*)^*(4, HftT^7'2 2}c4o 

T@Sfi^#x«btLfc^f-SrCi, JtfM-* = * 7 b (C4 
otff^^^ti, ^e=^$^fcm-§-t4, -5T^*ii.^ 

li$IJ#|5]Sl9lCffiij$HS. 
[00 44] r. CO 4 o r i J' 4 o 

T, Jtti^-^ 7 b^ibm^$n5<f^ s **:i:^ 

-c, -5i&]t®M®fflffl®m 9 (4, i^ffl^ft*S;*^fflb 

ftfc(4, 1 0 OH zSgt-$)5„ . 
[0 0 4 5] ±i6 Lfc^T3E3t»iiS<RI»El6 9 <T> 

»^(4, fi«W»«*J»lHlK8K:'baffl-t-5Ci«"e* 
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fc%Wj£%t$: looHzti, mmmwmmw®& 8 © 

ft-'gu^ifcSr i k H z Kttj£-fS i ±k\ C <D»fi\ -5T 

**r 2 kHz tu mmmw&mffliBim 8 -em^Es 

*^*1f«*»MftS*2 O kHz birZb £\<\ T-i 
1f«-S-0Pljfi»{4, fflfl$ix5f/W ^.©Fp^jgjK^Jt 

— Jt£(c 5 0 0 k H z ^TOJl 

[0 0 4 6] CWHte(75^ffi2T?tt, IMffl^jfe^xtfCi 

[0047] nm<D]&n3. oft. rojswa)**© 

3 Cot ^tR«t5. ±34 LfcHJSO^^ 1 "C(4 S 

* l ftSS 3 ico3feft#Sr^-=^1-5 £ 5 K LT^fe^, 
r<0HttCD^|i3T'tt, mt--?7ai\ %2%%& 

[0 0 4 8] 0 5 IS, ClO^?^C0||te©^Sg3T-fe5ffi 
ft*- K4MR«l«»BI«)«Wt**f-yB y^itfeS, 
HSlCjBlvC, m^3 7att, 3?2ft&g4±CO 
3t«* * * = * - U . * = ^ »* «r**«yflWM# a » 8 

[0 0 4 9] mii, (gft^Bt^^tttcioT, £ 

i jfeK 3 ±*easf a je«*t jk 2 #k 4 -k&e^-r s 
ft»i;tr<75!g 1 *K 3 * fci4is 2 ^tsg 4 t sfa 

*>> jftl**=* 3 7 a i«*i*t5*«*tt, Hi 
SS3±-C-fcoXt, ^23tJS4±-C*>oTt, 

[0 0 5 0] ftfc, H5lc:jo^T, }£1f-*§*-^ 3 7 a 
(4, ^ftiSffi^5©A^ffi©ft<f-§-&*^-f-5J: 5 
l-Lt^5i\ ^«a3gS5©m#ffli|©^f^£*- 

[0051] %m<t>wm.±. o#*m, zomwiommco 
mm 4 icov ^Rwts. ±jb Lftnm<r>&m 1 ~ 3 -e 

(4, 2otf>3te«#*=* 7 a , 7btr/BtvCff&tU«MI 
/J*, CcD|IS£cD^!i4T-f4, lo©fflftif 7JrI 

m&m 5 common? x s^l-c^s. 

[0 0 5 2] 0 614, £©3§W<DHJ£(0fr?i&4T*;fc5{g 

as*- .K^»-it«igisco«^sr.^-r.7'P * ? it^s. 
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a, 7 b CttffcfS lr><n±m%*-# 7 t-fZk k i> 
t" . ft* -Y y f- 4 2 *J i U^f #* =. * 7 <D^]^|$iJfft £ 

[005 3] 7f4 2©2A^J^I4, Jg2ftS§4 

±©ft<f^i:, 6 J: 

$tlfclo<Ojtff-g-jis^«-§-* = ^7lcai^^^5, * 
10 1f-§-*~* 7 14, ^J^fiJffl 4 3 O^TlCiot, JR 

2 3Bg 4 ±© jtft #asaw $ tiizm&wt, 
assij«s$ijpiHiK 8 icm^j u ffiis-g-^si 6 (c x zmm 
&&&<z>itiBqr&mn £ ftfct§-a-t-(4, r <mt\t *r 

$3ti§&g§fM#PIIIi8 9 gj&fiflftffi 4 3 (4, 

ft*^ yf-4 2*siV3l£«^-* = *7»c:j*L.-C^tH# 

[0 0 5 4] -fc 7 a, 7b, 7(4, 

j@«i$3l£<B-§-%©9&5^-a-{ci4, 3^Mt45fc 

5 0 

[0 0 5 5] **C0«ffi5. og\£,f.Z.<Z>mW<nmM<D 

SStfe#tl^:PDL (Polarization DeeendingLoss) Srtj 

[0 0 5 6] 0 7(4, Z<»$£W<D'gM<D&m5X°&?>m 

30 17TO^T, r©fift*-K^»*«SK(4, 

itS 3 ±(cs3:(? fc ^r3E*»*S 5 0 , {Bft£-/$£ 6 ©tfSft 

itm 7 c <0*=i^tt*S:t) k fcsr«*»SE»5 

o*fij»-t-5«r»^«^$ij»niiig5 i «r*ffcte»rtfc 

[0 0 5 7] iff^-*^^7 c(4, fitt^-fiRSeJCto 

Sg5 l(Cffl*1~5„ -*J&ltmM&fflffl®& 5 1(4, *^ 
^M*^ti(C-5T^3t^|g5 0<O»**4:«!HflirS. 
iff^-* = ^7 cC0«^(4, *ll^=^7a, 7bi 

[0 0 5 8] ^*J, inCXMttMWiaK 5 1 <D«/& 

(4, nm<orm. 2 iz&v zzi&xMjimmMBM 9 km 

^3l£»*S5 0(4, «2*SS4±(C^(t5j:5(CL-C 
so ti^. nefe, ^X£K£^JfP£]|g5 l<P£$Ptteft 
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[0 0 5 9] m&<n : fcmA*z.<r>%M<nWMS<<~ 
[0 0 6 0] z.<D%mn^m 5 (citui, 

mm^t^m^xm-otcm^m, 

^PD L t>-WfS"t"5 i t * S T*§ 5, 

[00 6 1] nM<7>BM6. ofict, CCD|g9iCD5£S|CD 
^^6iCO^-CS5,P^-rS. ±^b7tmtfiW^Sl~5T- 

5l-b-C^fc25^ iCDillfecD^fi6-ei4, TOffiStfr^ 

m^m^^xmrn^mm^mm-r^ x o k l-ci^s. 

[0 0 6 2] 13 8(4, ^<DmW<0%M<OW>n$X'foZ,U 

S§6i:fttt^|[I5f«#6 OSrSW, rcoTOffi 
B#f*&#6 O^J:o-Cjl5SWIB«Ero*|«S:fT5 

[0 0 6 3] H18{C*Jl/>-C, eiSiUcio-CPMDSrK 

o3t«#«t, SJfiHF-WJfclJ— I ^7 1COiS^7 1 

akArtSftS. Sf7 1 atCA^$^^f-§-l4, 30 
f71 b*»fcTO«ffl*r*!&#6 

MiS*««« ^ Affile -4 a^wtfjtif 

— dr* U— ^ 7 1C0SST7 1 bfcA^tb, iSH 1 7 1 c 
[0 0 6 4] TOKBSf^SIMfre 014, *«W6lrt 

ir^u-f-f vi/6 2*saatt&*v; *^&»S6 1 rtt-A 
co^ama #r3s n ef f i y u— r- <v j/ t° * ^ a t &m 

^^Xfc&Xtzi-ZbfcXZ Z>„ -f-fc*3*>, Xb = 2nef 

V^IB1t®5f4lneffl4— fcX$>Z<DX\ fium$S 6 3 
a, 6 3b£rt2(4. £ eofln&tlJ 6 3 a , 6 3 b CDflPiftS: 
5r»HfflL-C^^ftK6 1 lc?ajS^JE*^-x, &Hl7fcCDi§ 
M^IMtr^-t-S, ClCQg.SgB^SICDsI^tt, fijgffiij 
^gB6 3K4oTftilJffl£4l,5„ 50 



1#ffl2 002-16548 

14 

[0 0 6 5] rCT% ^m^"*-^ 7 b!4, f-A^7° 
!> 7 2 SrfrLTftl*— ^— * 7 l©Sf 7 1 c 

«CflcflPJffll|HlB 7 5 (Cffi^S, TOiIffl^l«#ffiOTlE) 
gg 7 5 14, fiff ftjftft 6 3 SrfPJiWf 5 £ t \" 4 o T TO 
*0*f*«K#8 0«>i!iSi*Mf6«:#J»f 
[0 0 6 6] -TOffllBJf #«E# 6 0 CD AB^I 6 

4^ba^$tlfc3t[f#{4, s/# 7 3fc £ 

o"C-«^»0tti5^ {Sft^«l5l7 4(cm73§ti5o 

-;fr<0«6ffi*fcofl3fc*rSM*U Jtm-S-*-^7 a(c 

ttj^rso 7 a (4, #m2iiituit<Dffim 

fijfi#JII«#JWlHlK8tc:ai*i-5. 
[0 0 6 7] ^KioT, Jdfc tfc^Jfeco^ffi 1 ~ 5 

LfcJteflr**^* 7 a , 7 bl^J;5*^^^*(-io-C 

[00 6 8] 4t*s, ±i6LfcHJfe<73»«86-Cf4, ftSfflj 

[0 0 6 9] Sfc, J:^ U/tHMKOJgffil 6 T?(4, t'-A 

$ nfcjtm#w-«BSrSi o u sft^fit a 7 4 k ± o 

^OttSL, ^ CO® WL^^f *45E)TMco{ift® 
cotfift £ JO, 9 ffii" J; 5 m btt i v \ 
[0 0 7 0] ^oHlfico^ffieiciixii, ^teco^ffii 
~5^*3J-ra«SS^MtS2, TO^iS«lg5, mum 
*-&J#S& 6 ± o -cfM i5^557-^J;5 iSJSI^IH] 
3S«)4iflt*'Br««njf*jttft:6 0l,£3:oXft?ZLbAtX' 

r, %7-mciti,xmi<^®Mm&mz®z>zt&x 

[0 0 7 1] 

[^g?«coa*] UA±fftWLfcJ;5<-, cco^P^iciti 
(4, »SlLfc2oco^l<o^ft^ai^i:^2co3tfi 

i fciVjil 2 <nmffl^8i&%i±LXfflffl1- 5 i 5 
tcLTl/^5co-C, iiiMM^ofitll^PMD-it^Sr'fTpC: 

[0 0 7 2] o#*<D5gWlci^li, -yf-fcio-c 

m*a<o*»c i o Tisiscom i *j j: t/sf 2 nmm^&z 
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x mmm. a ^m.m 4 p m d mm inizbtf-esst^ 

[0 0 7 3] o¥©^MlC.iJl,«, ff?3<7?;fc1f-SM£ffl^ 
«j6i*«-»*r<*iH U £ 3 (Dfflffl^mtfWi 3 <7?3fe«^ 

PMD«tfo<^&ib-f, ^SiLfcI^iS^^e^ 

[0 0 7 4] o#'<75^Bfltcj;^(i\ yt^-i -y*f-[z.£. ot 

m^w^-ic £ o -c«#:<ojs 1-^3 (Dmm^wt&i&iL. 

[0 0 7 5] o£'<D|§3m;J:*utt, ^«SSf^«*Sr 
[0 0 7 6] oir^WtCimi, Hl-J^CO^f-^ 

^^mm^miK mmmm^mzk^x&mzntcm 

•> ^Ma-^ttttS U !S2<Dff4§-U-<;M£fcH#IS:/$V tufa 

^ n v ? m ^-mtti^&tmtti vtzm^ ^/nmmtz 

[0077] of co^bjic £tu±\ tute^ i ~M 3 <nyt 
i-w PMDittBtw^^sjwf ^mni-tts c t 

[0 0 7 8] oro^SJlCitL^, AM££ 1 ~3B 3 OfflJ 

7-v ifit ^-zm^xmn&mi-z £ ? lt 

fit * f<o P MD -lift & fr 5 r £ # -C- # 5 £ ^ 5 



(9) 2002-16548 

16 

[0 0 7 9] ot'OTlgWICiiXli, Sl-«3©»Wf 
[Hfficoffi^/teSftW] 

[Hi] z<r>%W<DmM<Di&Mi X&ZUfc*— K# 

[@2] (HlM*L.fc^f#^-^ 7 a, 7bfflSi 

10 [HI 3] Ell{C^Lfc^f^=^ 7 a, 7b<75p*0 
«^Wfl!lW— ^ISr^f-T'n 5/^H-C*fc5o 
[0 4] ^<D%W<Dmm?>&m2X3bZtii!,Wi*--h~ft 

[ins] z<D%w<DmM<r>ftm3X'h%m$i*— k# 
[H6] r<7?^0j<73*te(75^ii4-efc5(B&^~ 
[HI 7] ^o^gB^coHiSfeco^^s-efcSiift*- 

20 [118] ro3g91<7?HK<75im6T-fc5ffil&^- K# 
[IU9] «K*-K^fficco*{Sw«^^^1-5lllT' 
[010] K#fttt«§l!Ko1flric£^ 

m 1 1 ] t£*tf><g}&^- K»»««^a«7?ftn^^ 

[^wiftBJ] 

1 {SteMf^ 2, 7 4 3 ^13t 

30 sg, 4 m2?tsg, 5^*®.^. 6 mm&i&m, 

7. 7a, 7b, 7c, 37a ftlf 8 {1 

?fi*j«^*j»iH]Se> 9 ^imitmm^mm^, 1 3 

7* h -^-Y 3r— K, 14 ^T^I#ti*lS, 15 a, 1 
5 b U-iA'^tfcti^ 16 ^cy^ttitilg, 17 l& 

1 8 1 9 2 0 m.®.mM7 

4^5, 2 1 JP^, 2 2 II7V^, 2 3 ^« 
■ 4 2 it^Avf-, 4 3 ^WfllSP, 5 0 pI^ 

itmmi. 5 1 ^TS^^^jfiiiHiss. 6 0 Brass 

St)f^«fr, 6 3 ?aaSiJffl93> 7 1 — 
40 ^ 7 5 ^«JEJf^fr$iJP(5]S9o 
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